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OQMFLETE SPBCIFIGATION 

Improyem^ts^ relating to Electrodialylic Oells 



We, The Permdtit Compan7j ljMrm>, 
a Bod^ CQixq)any4 gI Fenmitit Hbuscy 
Qanoasbury Avemie^ London, WA^ do Iicko- 
by dedaxe the itcvemioo, for ^wMch we pxay 
tnat a patent may be granted to ns, ana tiie 
method by wiiich it is to be petfxmned^ to be 
particnla^ described in and by the fdliming 
statement:— 

It is known to xemove dissolved salts fcom 
liquids hy pasang the £quid*ia question 
imougjh eveiy alb^mate compartment of a 
mnllHCQmpartmcnt eJectiodialytic odi in 
wfakb the oompaitments aze sqiaiated from 
one anodier bf ion-sdective membranes. 

Processes ai this kind ate veiy snitnblft for 
tbe deminetalifiOEdon of water by tbe passage 
of the watef tfaiotx^ compafdnents each 
bounded cm one side by a cationr^elective 
xnetnbtane and on die otiur aide by an anion- 
selectiTC membxane, while a second electro- 
lyte (usaaHy also water) flows througji Hit xe- 
mainmg coiyaitnients to ireceiTe the ions 
tiansportBd tBroo^ the membranes by ^be 
dectdc current flowing tfaroQgh tiie cdl. 
When the total amount d dissolved sdids in 
the water under treatment to about 500 
ppm or is no more tion this inrdally, it is 
necessary to a|^ly so hj^ a vohage to l£e cdl 
that ^ process ceases to be eoonomtc. 

It is flSso known to AH tlie oo mpaAUi iegtB 
widi gramilar ion-^zdiange matenal The 
advantage of doing tins is tiiat ihe oveiall 
dectiical tesbtance is reduced whaa the oon- 
oentiation of ionised dtoohed . soHds in the 
liquid is low^ and conseqnently water ccmtain- 
ing less than 500 ppm total dissolved solids 
can be eoQQomicaIfy treated. 

The gramilar ion-esdiange materials most 
widely used at tihe present time aze resin beads 
of from 0 J to 1 mm in diameter. Now tte 
rm of granules such as resin beads has several 
disadvantages. Flrs^ it is difficult to ensure 
that they are initially distributed evenly witb- 
in a compartment smd tliat the several com- 
paitments tiirou^ which the liquid to be 
treated usnallsr flows in parallel streams are 
lMc8 3s.6d,] 



evraly packed. If one compartment contains 
more ^anules than another, kss liquid wiH 
flow through it dian through the other. Next it 
is difficult to keep the grannies in place in a 
con:q)artment. At the b^ tbe packed mass of 
gramiles becomes disphusd by the liquid, widi 
the result that channelling with its ati^idant 
draw^cks occurs. It may even hai^Jen that 
tame of the giamiles are swqpt out of the com- 
parnneot to lodge in and dog the passage 
throu^ wMcb the liquid flows i^er leaving 
the c(HZ^)artmeot« 

Again, tbe as^mbly of a cdl containing 
granmes is very tedioos and it is difficott to 
prevent the granules from lodging between ibe 
surfaces which should mate to seal each com- 
partment horn the next Pnrdierj vAere the 
packed mass of granulea toQches tibe membrane 
xBces the aeomecry of the mass is difieieot 
from that m the remainder <^ the mass, and 
more liqdd tends to flow along the walls than 
thioqdi the bulk of the mass. This uneven 
flow h imdesirable. Fiiully, if tiie ccanpart*- 
meots are padced with granules tbe total re* 
sistance to tbe flow tbe Uqoid is increased 
and tbe cost of piunping tbe liquid throi^ 
the ceil is high. 

In our i^lication No. 4007«/57 ([Serial 
No. 877,239) vre have described and diumed 
cells in windi we use not beads but sheets of 
material bavmg ii»>exdiange pr<^[>ertiea. 

In our present invention we use fibrous mats 
of ion-exdiange resin. These mats physically 
resemble glass-flbre noats in consistiiig of ran- 
dom inieriodaed fibres. Such a tnat may be 
produced by extruding a mixture of the resin 
tta5. a bnufer, e.g. a mixture as described in 
our Applicatum No. 3956/58 (Serial No, 
858,137) throo^ numerous fine orifices to 
|m)dace threads and allowing ijie tineads to 
move downwards cmto a si^port to foim a 
mat Conv^enti^ the thread may be severed 
into appropriate lengths as ibey move down- 
wards. The diameter of the threads is deter- 
mined essentially by the size of the spinneret 
orifices and may be, for exanple, from 70 to 
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^SOftj about 1502/1 betng a cQaraiient size* 
t1]« snats allow passage f£ ^itpSi ibmo^ 
^^t^ tvMwpfl T\ I ly^nts wliile ioctcasiii^ dec* 
tncal condmctivi^ thexeiiL'The mats nay be 

5 pot M all lite oon^iartinetits bat in genetal it 
18 enmrgh to put theoL in those onfmpaita&aita 
throng^ "whklt the liqoid under tteatoifint 
flows and in whidi the etectiotyte coDcen t cfr* 
tion is or becomes bw. 

10 Tlie mats may aE have ioa-exdiange pto* 
pedaes of tmfy one Idnd, but if it is de&ed id 
have bo&cationresdiange and amQ&Hesdiang& 
matRrial in a shtgfft CDmpartnaii^ mats of 
both kinds of malBrfRl may be put in the com- 

15 panmol^or nsein^bexoadeof asin^nxat 
oontBintE^ sonie fibces hftvfng cfltfQ n"^^^^^*^ g^ 
I^Qpeities and some having aniotn-esdbian^ 
properile^ "die mat behig made by estmdipg 
two xeshis frooi different oontaincis in. such a 

20 "Way ibat the lesnltant ' threads jntrnrifngjte. 
Hie mats may advantagBousfy be of anb- 
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stantially the same finear dimenrionB as the 
oompattments. Tney may inhially be thldcei 
tinn the widths of the compartments and com- 
preased whea the Tri[iQle assemblf fomdng ite 
cdlistte^te&edim. 

XPffiCrWBoiAIMIS:— 

1» A mnhi-comparoDient dectxndia^rtic cdl 
in iphich the oompartments are 6q)arated hom 
one another fay lon-sdective membranes^ and 
fibrous mats of ionrexchange ledn axe pro- 
yfdei in some or all of the omipartDieDtB to 
Increase ^ electrical condncdvxQr tfaetm 
^while aOowing the passage of liquid iher&- 



2. A cell acccnding to daim 1 in whidi the 
mats are of si^)staaxtia% the same linear 
dhnensions as the compartments. 
For the Appycnnts : — 

GII^ JENNINGS k EVERY, 
' Chartered Patent Agjcntsii 
' 51/52, Oianoey Lanci, Loodon, W.CZ 



PROVISIONAL SFEC3BZGATI0N 
Etnprovemente rdating to ESectrodiaJytio Cells 



Wet, Tbe PasMimT Company Limhsd, a 
Bzitidi CanspsnYf of Permntit Hoose^ 
. Gtmneishuiy Avemu^ Londoi^ ^.4^ do hoeby 
dedaxe this hmndon to be di^cdbed in the 
fcnowing statement:— i ' 

In our plication No» 4Q07B/57 (Serial 
-No. B77j^9) we have describ^ a mnltt* 
compartment etectrodiaiytic cell m ^riiich the 
otahpartmentB axe separated from one another 
by ion-6dective membranes and ^ conqiaxt- 
ments are flUed with ion-exchange material in 
the foun of pieces havmg at least one dimeor 
Qcm, and preferahtj^ two dfmerwfonSy distmctfy 
laiger tiian tiio^ of ion-ezchange iiatns beads 
.which had ptCTioasfy been padsed m a cdIL 

According to the present invention we fill 
compartments of a cell whh a flbrvw mat of 
ion-^sdiange rcain* Tins mat physical!^ r&- 
sembTffs ^ass-JSbxe mats hi conslsuttg of rsuct* 
dom imniodoed Sbae&, Sndx a mait may be 
produced by extrv^Uog- the . reshi through 
numerous fine oxffioes to produce threadst and 
allowing the threads to move downwards onto 
a siqppott to form a mat Conveniently die 



threads may be severed into appropriate 
kogdis as thCT- move downwards. The dia:- 
meter of ^ meads is determined essential^ 
by ^ size of the spinneret or^Qtces and may 
»^ exan^dc^ ficcm 70 to about 150^ 
behig a convenient aize. 

As in our pr evious invention, the pieces 
formed by the mats may all have Ion-exchange 
prc^ierties of onfy one kmd, but if it is desired 
to have Ixnh ^on-esdiange and anlonr 
exchange macedal in a single compartment^ 
pieces of both kbd^ of matoM msy be put 
m the compartment or use m^ be inade df a 
dngje mat fx>mafmiig scHue fibres having 
catuHt^xdiange prpp^des and'^ime hanng 
anion^Echange prcpertxeS) the mat beiog made 
bjr eKCmdhig two resins from diffietent coor 
tainecs in sudi a way that the resultant threads 

For the ./^licants: 

GILL, JENNINGS & EVERY, 
Ch^teied Fsatent AgentSi 
51/52, Oianc^ Lan^ Londot^ VXX2. 



Office 25p Southaiuiytdii Brrfldfng^ ynndo% W«CJ^ tem whIcL 
OD!pie> jssy be rihiafnfldr 



